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PREFACE.j

This is the first in a series of Technical Notes on the

utilization of the computer facilities at Letterman Army Institute 
of

Research to assist in mutagenicity testing as part or the institute's

toxicology program. These reports will detail the use of the computer

in labelling articles, recording, storing, and retrieving data, 
and S

data analysis. Both the Salmonella/Mammalian microsome (Ames) and the

Drosophila melanoaster sex-linked recessive lethal rmutagenicity

assays will be covered. These reports are not intended to cover in
detail the rationale or the technique involved in mutagenicity testing
by these assays.":
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COMPUTER-ASSISTED LABELLING IN MUTAGENICITY TESTING:
The Ames Salmonella/Mammalian Microsome Mutagenicity Assay--Jederberg, Sauers, and Pulliam

The Ames Salmonella/Mammalian Microsome Mutagenicity Assay is one
of a standard bank of tests used for the detection of mutagenic agents
(1). It involves the use of several genetically altered strains of
Salmonella typhimurium - each with a specific mutation in the
histidine operon. The test is based on a reverse mutation to a
wild-type, prototrophic phenotype induced by the test compound. Tn
addition to the reversion, activation by microsonal enzymes is also
used to determine if any potential promutagens exist.

This type of assay requires the labelling of agar plates with
information concerning the dilution of the test substance, the
partLicular bacterial mutant, the presence or absence of microsomal
enzymes, and replicates. Since all assay components are added to a
tube of top agar prior to plating, a corresponding number of labels
,aust also be generated. This requires the production of approximately
400 labels per test substance and approximately 300 labels for
controls per assay. These items are currently hand-labelled in most
laboratories. We have designed and implemented a FORTRAN V program
(with subroutines) for the rapid generation of the large number of
unique labels. The use of this system has greatly reduced the time
spent identifying material, guaranteed accurate correspondence between
the top agar tube and the target plate, and insured continuity from
the initiation to the termination of the assay.

This technical note describes the programs used for labelling the
numerous articles used in performing th assay. For a complete
discussion of the nature of the required materials ror the assay, the
reader is referred to reference 1.

PR03RA DESCRIPTION

The main program (Appendix A) calls a series of subroutines to
generate sterility, quality, positive and negative control, test
compound, and dilutional control labels (Appendix B through K). The
labels are generated in the sequence that they will be used in setting
up the assay.

Sample runs appear in Figures 1 through 11 (Appendix L). As the
program prepares the labels, it displays a message (Figure 1). Up to
ten test compounds are allowed and each is designated with an

1
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alphanumeric field of up to ten characters in length (AN/IO). Up to
ten dilutions of each test compound are allowed. (In the figure, the
underlined characters are entered at the time of program execution by
the user.)

The text for sterility control labels appears in Figures 2 through
5. Sterility controls include (a) minimal glucose agar (MGA) and the
nutrient broth (Figure 2), without the presence of mammalian microsome
solution (S-9), (b) the top agar and S-9 mix (Figure 3), (c) the
diluent and histidine-biotin mixture (Figure 4), and each of the
bacterial cultures (Figure 5).

A check is made on the characteristic nutrient requirements of the
strains used (Figure 6).

Quality controls check the characteristic responses of the mutant
strains to chemical and light stimuli (Figure 7).

The response of each strain to known positive mutagens is
validated (Figure 8).

The test strains are grown, both, with no S-9 and with S-9 to
check the spontaneous mutation rates (Figure 9).

At the begining of each test compound, the diluent used for that
compound is checked, both, with and without S-9 (Figure 10).

Each test compound is checked with each tester strain of
microorganism in the presence and absence of S-9 at each dilution of
the test compound (samples represented in Figure 11).

At the end of the run the negative and sterility controls are run
again.

After the text for all the labels has been generated and stored in
the file labelled "DLABELS" the user is so notified and may print the
labels out on an appropriate device (usually a printer with tractor
feed). The test is formatted so that the labels should be printed on
continuous-feed single-width stock material. These may be obtained
from most distributors of computer supplies and office forms. The
labels are standard 1 x 3.5 inches.

DISCUSSION

By utilizing the program and subroutines presented in this report,
we have realized a significant saving in time for the preparation of
materials for the Salmonella/11ammalian microsome mutagenicity assay.
The labels have also been of great help in maintaining order and

L



uniformity while running the assay. The labelling has been beneficial
in maintaining conformity with the rigid requirements of the Food and
Drug Administration's Good Laboratory Practices Act (2). r

CONCLUSION

None

RECOMMENDATION

None
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Appendix A.
AMESLABELS .FR

C -- PIK)GRAk NA[I-I: AN'ESLABELS.FR
0 WIR 'iTE:. 13Y: ,4ARi.'E'. W JED,::iiLEG

C -- PURPOSEK: TO PREPARE LABELS FOR THEAMES
o ,UTAGL!4'C1T'Y ALSAY.
C "--)UBROUTINES:
C -LCLW. Fi-GTERfLITY CUN'2h0L LABELS WhITrfEN
C -- SUPPORTED BY SLAB.FR

C ~Q(;IM. FR- QOALY 1- Y CONTROL LABEL., WRITT'EN
C -P0LW.0i-P&WITIVE CONTROL LABELS WRITTZ'
C iijbWR-JEGATIVE CGNTROL LABELS WRITrE1;
-- A&fW.VR-TiE3T CONPOUND LABELS WRITTEN

C --- KLI3W.Ft-, SUPPORYS2 ATLW.FR
C --- NL2W.FR SUPPORTS ATLW.FR
C --- DLCLW.Fh SLJPPORTb' Aa1L..FR
c-- TLCO&.Fi- END X-Uh STERILITY CONTROL LABELS WRITTEN
C -- SUPPORThD BY SLAB.iR
C

* DELF:'E "ALABI2LS-
OPEN ALABEL2-, ATT = "SOP"
TYPE
TYPE "RE;ADY TO MAKE AN4ESLABELS:"
TYPE WALT..................
DIMEN 110N LT(L,)
LT( = "S'

LV Q2) = "AH'
LT(3) = "Tr

LT(4) ="U
LT(5) = "N

CALL ECLW(LY)
CALL QCLW

CALL PULfv'
CALL iWCLW(LT)
CALL A'2Lw

L() "SN"

Q )= "RD

LT(4) = "W
Li'(5) =

CALL NCL~EkLT)
CALL TPLCW(LT)



Appendix A.

TYPE lJL L (CONTINUE ED) ; ABI

CLOSE 1
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Appendix B.
SCLW .F

C -- PROGRAM NAME: SC LW -kl(
C -- WRITTE.N BY: WARR.EN W JEDIERHERG

*C -- PUIIPO"3E THIS 1,3UBROUTINE WRIiThb THE '.3rLHIL1TY CulI'PtuL
C-- LABE:LS FOR THE AM]ES IMUTAGENIfCITY ASSAY. SUPPORTE~D EY SLAB.FR.
C ---

* SUBROUTINE~ SCLW (LT)
DIRF1NZSION N13UG(2), LT(5)

DOq) 1=1,

WitiTl (I,4

4 1,hoiih4T (2X,"';r2 £IULITY ~C''ifhL" , /,2, GAPLAT', / , 2X,
!"ADD WILD TYPE", /,2?X,"DO N'OT ADD S-9",/,-X,--24 HRS',/)

99 CONTI N U

Du0 100 112

* ~~5 ORIM.A'l 2, 2~~IT COf4TROL", / ,A,"?,1GA PLATE, ,X
"'ADD) NO ORGAN ISR",/2X, "DO N~OT ADD S-9",/,2X,"24 HS",/)

100J CONTINUE~

DO 10 1=1 ,
WRIT2E (1,6)

6 FOiMl~A~' ( X,"sTERILTTY CONTROL",/,2X,"NUTRIENT BROTH",/,2X,
!"ADD NO OHGANLSM",/,2X,'DO NOT ADD) S-q",//)

lul CON2ILNIUE.1

DO '0 1=1 ,

FOlil;T (, YnirYXhTL",/,2X, "TOP AGAL(" / ,
12X,"AD' INO O ANI58",,XDGNOT ADD S--9",/,2X,5A2,,')

0' 0 1, 1N UE

DO 20 I1* ,4
WHITE (1 9,2.) LT

2 FO}WiAT (x,"rI LiYCUJTN(A" , /, 2X,W"TOP A( jAt', /,
I 2X, "ADD I0iQi4I4",/,X ADD S-9" ,/ ,2X, 5A2,/)

20 CO N TI i U

1) 30 i-.4

[S bvhITi 1;r~ L
-0iLYiAT (2X ,"S3TtJiLiTY C)2O",/,X,"IUtT

2X ,"ADD N)OHA! 33"/,?"D NOT ADD S-j",/,2X,5A2,/)

50 JNFIN~8



Appendix B.

(CONTINUED)

DO 1O2 I=!,2 FWR- 'E ( ,) T

7 FORiMAT (2X,"-'ERILITY COmL',/,2x. ",- . ,/2X,
1"ADD NO ORGANISMS",/,2X, DO NOT ADD ), ,2X,5A?,i)

102 CONTINUE

C TA 98

,BUG(1) =
NBUG(2) = "98"

CALL SLAB1(NBUG,LT)

C TA !0

' 0"

NBUG(2) - "00"
CALL SLAB (NIBUG, LT)

C TA 1535

NLU(() = "15"
IBUG(2) = "35"
CALL SLAB(NBUG,LT)

C TA 1537

NBUG(2) = "37"
CALL SLAB(IBUG,LT)

C TA 155ki

NhUG(2) =3

GALL SLAE(NBUGLT)

C--- READY MkE23AGE
TYPE " STERILITY CONTHOL LABEL" fAM; READY Iri 'ALABELS'"
RETURN
04 D
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Appendix C.
QCLW.FR

C -- PROGR~AM NAdlL: QCLW.FR
C -- WRITTE14 BY: WARREN W JED±ERBERG
C -- PURPOSE: THIS SUBROUTINE WRITES THE QUALITY CON4TROL
C - LABELS FOR THE AMES MUTAGENICITY ASSAY.
C ---

SUBROUTINE QCLW
DIMENSION NBUG(2)

WHITE( ,)

FORf-AT(2X,-0.l 1-1 HIS &0.5 BIOTINJ./,
1 2X,"TA: 1 T,15-57, 1538",

22X.'D0 NOT ADD S-9-,,2X,-DO NOT ADD TOP ACM?9',!)

* WRJJ1E (I,?)
2 FORMAT(2,"O.l i KSHI & :J.5 B1OTIN",/,

12X,"TA: ()-, 100, WT',/,
22X, "Do NUT ADD S-'",/,2X,"DO NOT ADD TOP AGAR&,//)

WRITE (1,5)

3 FORM~AT(2X, ,"0. BiCTIii ONLYI
I 2X,"'TA: f,1 53"/
22X ,"DO flu". ADl"D 3-),/, X"DO IJQ D ADD TOP AGAR,/)

WRiTP; (1i41)

4 FOhMuAT( 2X, 05 IJIOTiN ONLY",/,

12,SA F 9ilAY2," 'OUALI'CN!" L"/,X"9 LH: EONS

22X , "Do NC)' ADD 3-9",1 ,2X ,"DO NUT ADD TOP AGAR' ,H

WRITE (' 5)
£ VAA'T(2X , "0UALl TY CO;L7L)L" ,,2X ,"UV LIGHT: -' L;ECONDS" , ,

12X,"TA: !L, 10., W15,/
*22X,"DO IW2 ADDk 3-'",/,2X,'DC NOT;' ADD TOP AG;A*,/!)

WRITE(1 ) ur
l AV1'L'T (1,*'RL,,2,U LIGHT F.-

'2XTA: 8, 10.10

62,D ~lADNT D O (AR,/



Appendix C.

(CONTINUED)

NI3UG(l) = 1

NBUG(2) = *S00"*

WRITE (1,7) NBUG
WHITE (1.7) NBUG

t4BUG(2) = "'*55'*vi

WRITE (',7) DBUG

WRITE (1 ,7) NIEUO

WICIT;: "7~' NBUG

'*IBUG (2)=

7 F~~.m(/.LI ALi'2 CUI hL', 2X , "hY 3S ;L Vi OL~i",/

WRITE 01,8) 1,BUG

NBUG(1) = 1

NBUG(2) = "0

,iRT(1 ,) MUG

4 .tIGi~(1) = '5Y
N7BUG(2) =

WRITE (1,8' NBUG

iLll- zOt.AT (2X,"QUALIrYCOrRL/2,MPILI,,
12X,'TA",1X,2A2,/,2X,"DO INOT ADD 7)P AGAR,//)

C-- - END PiSjAGE

TYPE "QUALITY CONTROL LABEL63 ARE; READY 1N 'ALAB;Lk""

:(k'11 I



Appendix D.

PCLW .FR

C -- PRCOi{Ah NAi-lE: PCIIed. Fil
C -- WRITTLN BY: WARhii' W. JEDERI3ERG
C -- P1JR Po SE: rTjjjl SUBiw&UTIliE WRITES THEI POSITIVE~
C -- CONJTROL LABELS FOR THE AMES 1RUTAGENICiTY ASSAY.
C ---

SUBROUTINE~ PCLW
XMThN 3fON K0AP(9) ,NBUG(2)

C BP 2 U
NIJUG(1i N =
NBUG(2) = "8

KOm~p(1 )="BI
KOMP(2) =""

KOMP(5) = " 2"
KOMP(4) = "UG"
KONP(5) = 'I

D10 ~ 1=1,6
WRITIE (i ,') NBsU(U,KO;4P

SF0RM0AT(2X,"PoSlTLVE, CUNTRO(L',/,2X,'TA",IX,2A2,/,
12X,5A2,/,2X," ADD ~9,/

'0 CONTINUE~

NBUG (2) -"00"

DO 20 f=1,6

20 CONTINUE

NBUUGl -I

NBUG(2) .5=

DO) 50 1=1,f)

30CONTrINUE

RBUG('2)

DO 40 ie

40 CONTINUE

12



Appendix D.
(CONTINUED)

C DPI~BA 20 UG
KOMP(1) =D-

KOMP(2) =" Bt,
KOM4P(3) = "2"
KOlvP(4) = " 0
KOMP(5) = "U(;"j

NBLJG(1
NBUG (2) ="9 e.

DO 50 1=1,6
WHRITE (',') IJBUI, KOIPj

50 CONTINUE

kl~uG( 0
NEUG(2) ="00'"

DO 60 I=1,6

60 CONTIN~UE

NbUG (1 ) *
NJ3UG(2)= "

Du '10 1=1 6
WRiITE (0 ,i BUG,KOIIP

70 CONTINUE

NU!G(2)=

DO 80 I=1,6
WRIT2E (I,!) NBUG,KOM'P

80 CONTIVUE

C AF 2UG
KOMP(l) ="Af"
KOMP(2) = " 2 "

KOMP(3) - " U "
KOMP(4 = " G "

KOiiP(5) ""

NBUG(l) =
NBUG(2) - *'q H

DO 90 I=1,6
WRITE (I,') 1JBUG, KOMP

90) CONTINUE

13



Appendix D.

(CONTINUED)

uBJUG(N) = ""
NUG() = "0"

DO 100 I=1,6
WRITE (ii) NBUG, KOMP

'00 CONTINUE

* NbOU(, - "15"

NBUG(2) =-"

DO ''0 1=1,6
WriTE (,1) NBUG, KOMP

110 CONTINUE

C MNNC 2 UG

KOMP(1) = "M1"
KOMP(2) = "NG"
KOMP( ) = " 2"
KOMPW(4) = " U"
KOf4P(5) = G

NBUG(1)' = " "
NIBUG(2) = "00"

DO !20 1=,6
WRITE (1,2) NBUG, KOMP

2 FORIha'i (2X,"POL'i'PiV E CONTOL" , ,2X, "TA", 1 X,2A2,/
12X,5A2,/2X,"DO 14OT ADD -9",//)

120 CONTINUE

NBUG(1) = .15.
NBUG(2) = "'5"

KOMP(4) = "0
KO, P(5) = "UG"

DO 130 :4=,O
WRITE (',2) N'hLJG, KONP

130 CONTINUE

C- H±RADY ME13AGE
TYP!.: " Pu3;11'1IVE COI?.OL LALSrl ARk, READY IN 'ALABELS'"
H ETURN p

14
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Appendix E.

NCLW.FR

C -- PROGRAA NAR4E: C r t

C -- WRITTEN BY: WARREN W Ji-DERBf:RG
o - PURlPOSE~: THISI. SUBROUT INE PIREPPAHLS Thii' NiLGALtVE
C -- COV'TROL LAB3ELS FOR THE AXES A U','A(ki ICITY A'SSAY.
C ---

SUMhOUTli h'"LW(Ili)
DI MENSION NiiUG(2), LT(5)

C NOS3-9

NBUG (I) =
NbUG(2) = "98"

DO 10 1=1,6
WRITE (,)NiBUG, LT

12X,"DO NOT ADD !S-9",/,2X,5A2,//)
'0 CONTINJUE

NBUG(1) "

NBUG(2) = "00"

DO 20 I=1,6
WR PI.E ( 1,l) flBUG,LT

20 CONTINUE

Ni3UG(l)=";

NBUG(2) 3

Du; 30 1= 1 ,6
WRITE (I1,1) NBJUG, LT

-O' CoNT1j U h

NBUG(2) ='7"

DO) 40 1=1,6
4 WHITE~ (i,l) NI3UG,LT

40 CONTINUE

NBUG(2) ="38"

DO 50 1=1,6
* WRITE (I1,1) NBUG,LT

50 CONTINUE

15 '
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Appendix E.
(CONTINUED)

C wT'V i 3-K

Nb 1UG (2)

DO 60 1 r.

WRITE (1,2) Nk3UG, LTi
2 FURPIAT(2X,"NEGATiIVE COJNTRQL",/,2X,'7A",1X,2A2,/

12X,' ADD 3--)",/,2X,5A2,//)
60 CONNU,'ilE

NBUG()-"
iNBUG(2)

DO 70J 1=1,6

WRITE~ (1,21' tIBJG, LTj

* ,BUG(l ) = "15"
NBUG(2) =

DU ZY(J I=' 6
* WRITE (12)NIUG, LT

850 COiNTI NU;

90 CONINUE

M1MU(2) 58
Do 100 [=1,6

100) C 0N T IN U

-- iREADY i4EL'%,'ACE
TYPE " ,-;-CA'fiVE CONTROiL LABEL.,, ARE READY IN 'ALABELS"'
HETUHRN
ENJD

167



Appendix F.
ATLW.FR

C--- PROGRAM iAME: AT1LW.FA
C--- WRITTEN BY: WARREN W JEDEqIbERG
C --- PURPOSE: THIS SUBROUTihE WRITE Tii& 'TST CO[POUND
C --- LABELS FOR THE AMES MUTAGENCITY ASSAY. IT USES TilE
C -- SUBROUTINES DLCLW.FR, KLBW.FR, NLBW.Fh.
C ---

SUBROUTINE ATLW
DIMENSION NBUG(2), KN(5)

C GhT THE NUMBER OF TEST COMPOUNDS
TYPE
TYPE " HOW MRANY TEST COYIPCUNDo "

ACCEPT "*",NC

C WRITE LABELS FOR EACH COMPOUND
DO 10 I=I,NC
TYPE
WRITE (10,1) I
FORMAT (" WHAT IS COMPOUND #:",!X,[2,!X,"(ANi1O) ?')
READ (11,2) (KN(IL), IL=',5)

2 FORMAT (5A2)
c HOW MANY DILUTIONS FOR THIS COMPOUND

20 CONTINUE
TYPE
TYPE " liOW MANY DILUTIONS iOR TIS COMIPUUND ?"
ACCEPT "*", N

IF (N.GT.1O) GO TO 30

MAKE DILUTIONAL CONTROL LABELS
CALL DLCLW (KN)

DO 100 J=I,N

C BY BUG - NO 3-9

NBUG(1) "

NBUG(2) "98"

CALL KLBW (NBUG,KN,J)

NBUG(1) =
NBUG(2) = "00"

17



Appendix F.
(CONTINUED)

CALL KL-bW (14BUG,KN,J)

HBUG("
NBUG(2) ="5"

CALL KLBW (NBUG,KiN,J)

N]3U(2)=

CALL KLBW (NBUG,KN,,J)

N'BU((2) ="d

CALL KLB3! (NIUG,Kli,J)

C BY BUG WITH 3-9

NBUG(1) = " r
UNbsUG(2 ) = 1.98."

CALL NLLW. (NBuG,KN,J)

NBUG(i) "1

NBLJC(2) ="0

CALL 11LIB Iluv;

NBIJ(1) 1
NPUG(2) =

CALL NL13W (%NlUG,KtN,J)

NBUG(2) = "'57"

CALL NLBW (NBUG,KN,J)

* .CALL UL)W (NbUG,i,J)

100 coNT11I.M.;

181



Appendix F.

(CONTINUED)

WRITE ( I6 1AYI 
AAE3 FORMAT ( LABELS FOR TEST COMPOUND /#:",jX,1?,1X,"ARHE READY LN 'ALABELS'")

10 CONTINUE
RETURi

c 2RROR NCTE
50 CONTiUE

TYPE
TYPE ". ElllOR ** ERHOR *"
TYPE "NC VORE THAN '0 ALLOWED"
GC TO 20
END

P-

19
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Appendix G.

DLCLW.FR

C PieOciAM NAIE: I)LCLw. i'Rr
C -- WMITA.,i BY: WAhr(LIJ w
C -- IIJR POL : TH1ji J'.UBtiOU'INE PREPAFRF, THIE DILUTrIC!"AL
C --- RO LA.jiiL:; 141, 2£1POR OF ATLW.FH Puii TNlik

C A~LK rWTAGNICIY '-;AY.
--- AI-'NTAENC'

1 iUbiRUU'211Mt D1.CLW (k'M r
DIrMEN1ON XT;(5)

C 140 S-9

4WHITE (I , i ) KN
FCRIMAT 12X ,"Bi lVJONAL CNRL 1,X, OPUD", 52,I

1 2X,"ADI) NO OkRCAf;1SIf-S'-,/,
2?X ," lu' I' ADD ~j",I

50 CO'NUE

C WITH 8;-9
DO )0 I=' 4

2 F'ORM.AT ( 2X,"DI LUiTI NAL CO11,,'iROI/, ,/ ,2X ,"COI!4PoUND :1, lX5A2,/,
12X, "ADD) NO OHGANIL5MZ,1", ,
L X,?X, " ADD ~9,/

50 CONINUE

cl --- EADY D~3G
TYPE 

' L B L 'TYPE " DI LUT lUNAL Cu!*,TF.OL LAIJILj ARE READY Bi AABL'

EN 1

20



Appendix H.
KLBW .FR

C -- PRO~GRAM NAME: KLBW. ih
C -- WRITTEN~ BY: wARREre W JAEEERGJ
C -- PURPOSE~: THIS SUBR0UTliNE 3SUPPiMrC::" THElE :2UBUUTINE
C-- AP'rLW.1h IN~ WRITIN~G C'li 'rECT CONIP01111 LABE'L-3 FOR '42HE
C -- A;..a]L 'jIUTAGLNICI'-Y AL2Sl'Y.
C ---

3UbROUTINE KL54(NBUG,KN,J)
DIAENSION NBiUG(2) ,KN(5)

C NO S-9
DO 20 JK=1 ,6

FCR,,AY2 (2X,"TES-T SUB'S7LANCL*",/,2X,'A", X,2A2,/,

22X,"DO NOT ADD)3~"/
20 M d~Jll UE

RETURN

~~21



Appendix I

NLBW.FR

C -- hOGRAM NAi-dL: :NL13W.Fik
C -- WRITTE1.i LY: 4ARRiEt; W .JEDERBEFC,
C - fu ItPOS E: TrjiL3c SUB.ROU IL SIJPP0RTcZTHE ISUIROUTINE

6C-- ATLW.Fh 1IN WRITINJG THE TEST COMP0U141D LABELS FOR THE~

C AE MUTAGENiICITY ASSAY.
C ---

L;UBHOUPIN NLBW (NIJUG,KN,.J) I
DIMENSION NBUG(2),K()

C WITH S-')
DO) 20 -K= 1 6

2uCONrr !NI

R~ETURNt

EN22



Appendix J.
TLCW.FR

C PkiVGHAf4N,. TL~'w. Fh
C --- WRTTEN BY: WARREN W Ji6DERijERU
C -- PU h PO:,E: rfhil2 3u:akROU'fIIL IiT2TFijLT CWL
C -- LAbELS FOR THE, AMES MUTAG EfillCITY ASUAY. L;UPOllT1D LY SLAis.Fft.
C (EfiD RUN)

SU!:ioUTIE TLCW (LTf)
DIMENSION NL'UG(2), LT( )

D(, 10 1=1,4

WHITE (',I) LT
1 FOfii4AT (2X ,%'"LERILlTY ihL",/2X,"C AG",/

DO 20 1=1,4

2 FO0I,,,( ,"'.'i iP U~hQ', ,2 Y~~A~"
* ~~~12X,"AlDD NCOiAK1:"/X, ADI, S-)",/,2X,5AC2,/)p

DO 'jO i=',2
WR'II- (1I,5' ) LT
FOKI.,A'2 (2X,%iYER':LlTY CNNL,,X"I-3OfX,,

1'ADIL hG GRGAi.4SNl,',/,2X,"l/O NOT ADD 3-(),/,2X,5A2,/)

C TA 98

INBUG(lj
NBUG(2)
CALL SLAB(NBUG,Lr)

C TA 100

NEJG(l) ='*1

NBUG(2) = c00
C'ALL oSLAb(NbUG,L'i

C TA155

t NLUrG(l

CALL ~LBNu T

23



Appendix J.

(CONTINUED)

f
C TA 1557

I]3U (2) :
CALL SLAB(.iBUG,L'T)

C A 15 3,S

IJUG(2) =""
CALL SLA ( 4bU( , LT)

C--- READY KESAG6'
TYPE " E ' :RLLTY CONTROL LABEL AlE READY IN 'ALABELJ'" "

TYPE " (miND I'Ul )"
RETURN
Ell D

24
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Appendix K.

SLAB .FR

C--PROGRAM NAME: SLAB.Fi r
C -- WRITTEN4 BY: hARRiN W JEDERBERO
C --- PURPOSE: 'TilS SUBROUTItNE ISUPPCORTING "'HE
C --- WiiiIHUI OF STERILITY CONTHOL LABELS FOR THE AMES

--- AiUTkGE14ICITY ASS;AY. U1st0 LY JC"LW.Fit.2

SU94ROUTlINE SLAB (Nbuc,LT)
DlIEN6ION INBU(2), L5(5)
DC '0 I=1,4

WRJ--E (1) NBUG, LT

F~~itIA. (2,"TRIIY O.TiL,/2X,'TA ,X, 2A2,,2
12X,'ADD NO TOP AGAR",/,2X,(DO NO0T ADD 5,'V' ,/,2X,5A2,/)
RETURN

EL25
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Figure 1. Sample run of AMESLABELS.FR

)X AiiESLALLL;

ItEA DY Ait K ,~ AiU..l I 1,3:

w AITP..................
'i, UIbVY CctWiROL LA13ELS Ahi, RE~ADY IN~ 'A,A$EL.;'

QUALIY1Y CONTHOL LAI31ELS ARE READY IN 'ALABELS'
POW3IJVL COWvURUL LABELS A",": READY Dh ALAbEL.3'
NYGArI VE iuh)L Li3EL AiE RtADY IN 'ALAbtEL2

HO0W vMiY TEz'_" CCWKPOUND, '?

*2

4HA'P . CN ,14 11 Uji. )/(i

* li~Cw AA1NY iiLo Ej, COMPOUiAD?
*2

biLUIr urJAL C.Oai?4.OL LABEL,* ARE fluiiiY 114 'ALAbEL'_'*
LAbELU. FO. Tik:;T C'wr:POUND ARE READY TIJ 'AL'kbLLz5'

WHAT 1,; tO!'PP061!:1) 2 (i/o)

)W I"AINY DiLJ~iS~i hS('01iPOUIVIU
*2

Di LU1ICiUAL CJTijOL LABEL"~; itiE READ)Y ii ' ALABEL.
LABEL,; toi CL'hL? UlId) t : ARE PEADY IN 'ALABLEL'
NIX;(A"' 1 V:. CON'i' ,-AL Ahv: k'vCAi)A IN'AABL

J3TERiLTPY COT' iLi,.- PAir, Ri-ti Y Bi ' AL L T,

(EID HUN)
ALL LAEKL.1 Ail' L;Di'Ij AAIFI

28
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Figure 2. Sample Label Texts for Sterility Controls
(MGA and Nutrient Broth)

*M)P i',LO) iYP!7
n) miryr 1\ppr 7-P

STERTLTTY CMw\TRO'Lr
WA) PUNTF

API) WILP TYPF
P0. NOT ?ADy) FS-9

' TMRILTTY cON(TRnL
MG,'\ PLATE.
APO) No nOr.ANTSM

"/A FIRS

F-,TERTLTTY CONTROL or
Mk-A PLATE
ADD NO ORGANISM
r0 NOT ADD

MA?-RS.

STERILITY CONTROL

ADD NO ORGANIF3,M
rYo NOTr ADD) S-9

!'"TERTUTV CONTROL
NUTRIENT WrP(f
ADD NO ORGANTSM
DO N(YI AT) S-9

29



Figure 3. Sample Label Texts for Sterility Controls

(Top Agar)

STEP ILITy ('!TrO(L-

rop CANTS
ADDl Wf OPGITMW

no) NO'I '\Pfl !;-n
START PIT,,

STEP T 1.TY rlY'.NTRCOL
TOP MM.P

* TY) NYM)T An!) !7-c
STAPT PIN~

':TERILITY CON'TROLT
TI~P N(-m'P
ADD mNf) YWINT 5P'0
fl) NOT;' "DO %-9
START !4k'

NWrlK1 ) *-NTCIIIF

SITFPT1,TTY C 'T')T
TOP I~r;'\

TOP AGIAR
IP.Pf) NO OPCVAWL2MFV

01TRLUTY 7:0-N!flPI..

STF. T LI'T" , !('~lO,

iL 30
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L Figure 4. Sample Label Texts for Sterility Controls
(Diluent and His-Bio Mix)

c;TERILTTV CON!TROL
DI LIJENT
kTDn Nin) D'PCAY2TSMS

SNODT ADMr 1START PINT

;TEP!I LIT'! CONTROL
TL! IF NT

AP)NO OpRG-,\9jqTm "
r.(J NCT AFT' c:-O)
ST ARPT PI N

STEP!T LIT'! M'N 7P1L
PT LI lEN
ADn VO ?)PC,"%91SM

S"'ART PT 1\

O TER ILITY 7COtTROLr
DI LUENT
?I.PD NO 1)rGA!'fT.TU
TV NOT ADD ';-0

FV\TA7 PU\1

TITS-BLO MIPX

* DO NOT '\DPr 3;-9
START PUNT

STERILITY CONTROL.
HIS-RIO MIX
ADD NO ORGAt 1SMS
DO NUT ADT) S3-9
START RUN

31
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Figure 5. Sample Label Texts for Sterility Controls
I. (Microbial Strain Checks)

"iTEPTL7E1'Y Cf :YrRCr,

M ry (r APr)

!STEPlI LTTY CYrNTPnl,
TPA rip

A P -) NO) 9" , T'P.'

STIEI PT Li'PY ("'TI' IL
TA

f~~lI.TTY C r'w 7rW'01

ADD NVQ ""Trf C~'*

.: T

,sw w

nnf ,rr ' 'c

Mi ';' r, A

32
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Figure 5. Sample Label Texts for Sterility Controls
(Microbial Strain Checks)

CONTINUED
F-!-pTRILTYV CONTRSOL
'PA 197 r

ADD NO 'TOP ?.OAR
DO \rf', APD S-C
START pMR4

q.TERILITY CrFrROL
TA ]535

,,r.AD NO TOP NGAR
DO NOT AT! FS-n

cTART PU!

S'EPI LITY CONTROL
TA 151r,
I.DD NO TOP ACAP
DO( NOT .VYn 7-9
START RUN

STERT LM'iY CO9TROL
TA 1535
AD. 0 TnP AC'7P
r, NIOT AY)n S-
START RUK'

STEPT/LITY CONITROL
TA 19,7
ADD N) MP AGAR
DO NIOT ?D S-

"TART RTI''

STERILITY COCITROT,
TA i 5 '7
APT) NO TOP YGAGP
DO KIOT ADD 3-0
START RUNI

STER T LITY CONTROL
TA 1537
ADD NIO TOP AGAP
DO NOT ADD 5-(
,.TART RN

STETLITY CONITROL
TA 1537
ADT) NO TOP AC,'

) NOT ADD 5.)
START RUN

33



Figure 5. Sample Label Texts fcr Sterility Controls
(Microbial Strain Checks)

CONTINUED

STER LITY CO]TROL

A~ 1 ) P AAAr NO TOP AC1W
WO 1WT APP r-1)

STANRT RUN

qTER I LITY CONTROr.
TA ]151P
APP Nn TOP AGAP
rY) NOT .')P C-O

START RUNI

STER LITY CT, ROL -

t7TERTLETY r('NTrfL N"

ADD : T(NO WP AR
DO ',OT A!)P :7-
STAPI T dU3

34



Figure 6. Sample Label Texts for Microbial Nutrient
Requirements

0.1 N If & 0.5 'IOTI i

TA: 57,, 157, 1
'.,) Nf4f M.A) S-0
I)' NOW)T .PT TOP ACAR

0.1 ri FTF! & 0.5 RT.'Y.T'Y

TA: 9R, I0,, '.'T
DO NOT AD S--f
DO NOT A.D )TOP AGMP

0.5 BTOTTI ONLY
TA: 15"', 15?7, 1599

O.C)T ADD 9-9
O NOT ADD TOP AGAR

'.5 PTrYrIN ONLY

TA: oP, 100, IAFI
DO NOT ADD S-'
,DO ,OT '\DD TOP AGAP

V

p
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Figure 7. Sam~ple Label Texts for Microbial Response
to Environmental Stimuli

"'A: 315T, 1$17, 1I'
P:.) NOT q -(
DV OT ADD I'P VAIP

(ULIY CTPOL
UV [LIGHT: 0 " N''
TA- 09, 1i'0, vAl

DXOT PD .11.0nr)0 NOT AMO 'I ACMP

rVP T ' I T L F

,) nD Tr)P A

UN~STAL 'IOUFT
TA rl!.
,\rP 7nr Af'\V

C r Th 1.'T )L!7'

ADD TOyP !%OAP

(YJLT ry c- CNPf-i
CIRYSTAl. VTOELFl

)\T)P Tor, ACAP

CPYS'r',r. VT OLE'IV

ADD)rl T PfA 1

ADDj )P AY1:
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Figure 7. Sample Label Texts for Microbial Response
to Environmental Stimuli

CONTINUED

013ALITY C0'TIROL
CPYSTA. VT ')LF'
T)\ I S, 7

"r'JALITY r)TO
C'PYqTAL VTOLF~T
TA 1537
AMI TOP ACAP

')JALTTY rCN\.TT.flL
(7RYTAL V1IOLF~T
TA i C;19
ADD) TOP GPR

* "'IALT TY C1O!\'RPOL
CRYrTV'L irTnLrT
TV% 15 3 P
Afl!) TOP ArAP

fltlI'LTTY CO',MOL
N~rTCT LLT14

00o NOrT A'DD TOP AV\R

OUALTTY CO'N"TOL
'.VP1TCILLIN
LA 1011

DO) NOT ?AT,0 TOP AGA P

YJALTTY "GN 1 OL

) Nw)'T PAD!) 1YOP AcAp

37



Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains

(With and Without S-9)

PP i y
ADD

P.OrTTIVF. MY\TMOL

POS ITIVE MN'TPOL
TA 9P

ADD S-()

* ~~Pri5ITTVrCVTO.
TA 9,q
R P I !JG

Pmq TTTVF roITpoL.
TA IQ

ADO ;-

TA (4
R13 2 1117.

* POSITTVF CONTOOL

B3P 9'I

ADP 2-

* POF l'"TVF: (:A'NTPPL
11T, 1(0
BP Ur

38



Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

POJSITIVE CONTOL

TA 1 on
8P 7 tic
ADD S-O

p

P,' ITIvF CONTROL
T.A ]100

BP 2 1.,
ADD --()

POSITIVE CCNTROL
TA I nrt
sP I !JG

POITIVE CONTROL
TA 100
SP 2UG

ADD S-0

PC'!ITIVfr CONTPOL
TA 15"7
RP 7 U(T
ADD -

POSITIVE Co!TpOC.
TA 1537
RP 2.,

ADD 5-9

POSITIVE C7ONTROL
T% 15-7
F P ? UG

ADD S-9

POSITIVE CONTROL
T. 1537
BP 2 uJ
ADD S-V,

39
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

TA 11517
HP 2 U7,

POSITIVE, ,.O. '.OL
TA 1517
HP2 (tr.

ADD C

PO8 ITI'IVE co,.rTRO,
TA 15P3
BP 2 lIr7

POFTTI"F CM T'RL
TA I P,

BP "2 !
Bt! r , c)

AnnDr q -o

POS ITIVF COBONL,
TA 15"1
BP ? ir
A) S-

PO ITTVF CO~'T ROL.
TA Ir-P

BP 2Ur
- ADC? --

pr 'q'PTVF 17INTROT,
TA 15"P

PP 2 UG

--9

POSITTVE COMTROL
TA 1 ',
sP ?!IC
APP" -q

40
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

PO .ITTVE CONTROL
TA OR
DC"A 20 I.r

ADD S-9

POS TTIVE CONTROL '

DwA 20 TIC

POSITIVE COTI'TRL
TA .

D,'BA 20 Ur
ADD qc

Po ITIVF C¢I.ROT
TA rP
D 'PA 20 'IG

AD S-9

POSITIVE C.'TPOL
TA 99
TrYO'A 2r, tr,

POSITTIVE CONTPOL
TA OP

ADD S- fl

POSITIVE CON TOL
TA 100
DMPA 20 T K1

ADD E-9

POSITIVE CONTROL
TA 100
D)MPA 20 1i

ADD q-9

41
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

PrYrTT INF COMTrT.
Tt~ 100
DMPA 7P IY;

ADD c-P

POSITIVE CCNTUOL
TA 100
DMPA 20 1r

ADD S-9

POSTTIVE CCTrOL
TA 100C
DMBA X0 JG

ADD r-_)

POSITIVE (YONTROL

T'\ 100
DMPA 20 1,J

AD S-9

P05 T TVE CONTRPC."
TA 1537

, )MRA N" tic,
ADD S-

POSITTVP (rIITROL,. TA I37 "
DrMBA 13 C.J

.fl 'U S-"

POS ITIVF 'OCM'TRnL

TA 1537
DMPA 20 11!7,
ADD q-q

* PO5ITIVP (5M ROL
TA 1ri17
.MPtA 20 (IC

ADD S-9

42



Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

POSITIVE CONTROL
TA 15,37
nMPA 20 UG
ADD S -()

POSITTVE' CO'MROL.

0MBA 20 1r

POqITIVP CONTROL r
TA .53a

MPRA 20 UG
ADD q-0

POS IT IVE CONTROl,
TA ]5"%P
DP.BA 20 lUG

ADD S--a

POSITIVE cnNTROL U
TA 151P
DMPA 20 1G

POSITIVE CON!T.,OL "
TA 153
Dn4BA 20 UG

ADD S- n

POSITIVE CONTROL.
TA l53o.

nP.RA 20 Ur.
ATXD S-()

POSITIVE COMTPOL U
TA 1 ;1
!)MEV% 'C tlC

mwmADD i-

43



Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

OD ITTIVP C!TROI.
TA 0
1\F 2 ' r
All) ;-n

POTTTVE C. CON'1OL
TA 9P

AF 2 '!(

PDM; ITIVI" CONTROL
TA nO
AF ) U,

POS ITITVE1 covrRr)L
TA np,

ADD S-9

PO., ITTVE CONTrOL

TA 05

A1W 2 _
AMD 5-0

POF;ITTTI" CW'r OL
TA Pc

AF 2 U
AMD (;-

POcTTTVI' COr'NIRO

TA Inn

I AF 2 IJC
' ADD S-.

A~ nn
P-0-1 T TTV. r'O).,,1TOL
T,' 1 (10

hiArr,ADD %-

44
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

P' )qITTVE (7(NTROL
TA 100

rF 2 1.Ir

AM IS

POSITIV. C(N"TflOLr
TA ion
AF 2 1IC

ADD S*--9

POS.'ITT\VF CPNTROL
TA 1P0

Al' 2 ')r-

I.I

P(aITIVd COWTt -O
TA 100
AF 2 1r,
ADD -9

POSITTVE C)!'TROL
TA 153.

AF 2 US
ADD S-9

POSITIV CONTROL
TA 153P

AF 2 US

ADD c_;' o

POqITIVE CONTROL

TA 1c!0

AF 2 I15

ADD S--

45
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

PPITT"'F CC',ITP" L
'rD 1 C,1%)
AF r',

P")" iTIVl ,CC)MrTPOL

1A 15751
lA.' ?') G

PO!' rTTVB CO 'TROL r
TA lflfl
MN)C 2 mJ
DO "!OI APT) r;--9

PO.TTTV! E '.TrPIl

TA 1 ('0

4tmIV? 2 .JC

f) ' 'OT AVP .

p0! TTTVF mnNTPOL
TA I C

.'C 2 Il";

P¢W T'FTVl" CO'!TPI'L

TAI Ofr'

.' t 2 ijrC

Ty) -K)-, r.,' -) (.-o
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Figure 8. Sample Label Texts for the Positive Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

Prr5, ITVF CONITROL
T.. I c;I r

JINr 20r Lr
no NOT A. DD7-n

POF ITVF CO0TPOL
T,.~ 1535

P,)S TTIVE CO.T!ROL r
Tj" ] 5 F

1v,1\P\X 20 LTG
Dn NOT ADD s-(

POS ITIVE Cr','TROL
TA 1535

D) NOT AnD c-9

POSITIF CP.N'TROL
TA 1 VVr
;"?',P!G 20 TIP

D! NT An) -

P'S!I.TIVF CnITPOL
TA 15 75
M'G 2P 1 r.

DO NOT ?DD) r;_).

47
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains

(With and Without S-9)

NI A'rVF~eTR(I

17"\ '~ VO' c~Te

Nm~~''tvf-CrPITPr"L
TA

STAI T PUN'!

DI) NMI 1'r)P

STAPT R!P'

NFI~,?'TTV~F C-~'T ROL.
TA 'Tr

TP 1(00f
TY) -OT '\T'l ")-0

!4E.CATTVri *mnlTPrOL
TA 100
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Figure 9. Sample Label Texts for the Negative Control
Responses of microbial Strains
(With and Without S-9) CONTINUED

NflCM'-IIVF CONITPlL

rnr Mn'i AT~r) rJ

7T.ART M"I&

NECATIVP CO"TROT,

7TAPT PLPN

r\TFGATIVE CO\'TfOL

DO) NOT MID 5-0~

STAR.T RUN

* ~~EGATIVE CONITROL2

t)C) NOT AJ)T 7-
FITART RIV

riFt.,ATT'r (7O'?ITROI.
TA 535

.r) NOT AM. C)-n'

'TART PI 1\

MMF(ATTVE. CM MOL
TA 1535
110 NOT ADD F~-(
STAPT PUN

*NEGATIVE COITROL.
TPA 1535
1110 NOT ADDr 5-9
STAR'\T RUN

* r.1FMA'rIVF C(?NTPOL
9? 153r

r),) \OT .. 7,j
START AIN

49



Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9) CONTINUEDMr:'ITG.A'Iv V "7'rwnm"r , 

-

£'P'. :il,-i'i

'Jl .F 'P V;' Cf",OI'T .4,

noD( ,,!(Vj AI?!D .--

TA I:

, ' . 142-'

!;TAPT WIN'

\!Efq'ATVE CTPQL

TAP I5r
FQ MOT ) n -_

T ,  '\-)

27TA.PJl Pt'jh

TA I F'',-7

DO xn7T A,!"' C._0

STN'T FIN

50
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED .

PFC~ATTVF (rZ'!JTrr
TA 153F

)0~ xrT PN!)F

NFGATIVP COVTROL
TA 151P

£7TART P1 ! N

'4FY,\TTVr r"7r'rPOT,

STA\RT RUN

*NMTP~Vf (70TP0Lr

00 N71-1 Ar!)q0
STA\PT PUN

NFEATTVE CrYTITPOL

00) NOT 1111- 01-9
S--TAPT SAUN

NErGATIVr COIhVVP(L

00 NOT A!)'- S-1

4 !F.ATTVF rn')NIT1401.

\FY7WTVE CeYJTROL

9TART RPN
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

TA' 'V~

APU.r q .rn

T A " P
rDD S-9

'TAT RUN,

*I 7I-TwF r,': T . .

rA00

I - '

rf, nP.i, crI ,

iAl I nnf~

!,i.--F'" IVF'T- rR )

FT"APT P111J

521

'\, 1fr,;

*rF'ATT VF C(A1T!ROL

TA I (n(

£TMIT PI'

Sd
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9), CONTINUED

',ImATTVF CONTROL

TA 100
ADD f.-9
START RIN

ECATIVF (ThJTPOL S
TA 100

AD) S-9
STAP' PRIN

NmGATIVE CONTROL
TA 1515
\Dn S-°

START RUN

NEGATIVE COWTROL
TA 1515

AM1y S-0

START P1!'.

,IFYATIVE CONTROL
TA 1535

AD) .S-9

START RUN

NEGATIVE CONTROL
TA 1535

ADD S-9
START RUN

NEGATIVE CONTROL

TA 1535
ADD S-Q
, : TART PUN

SNFCATrIVE CONJTROL
TA 1535

APT) F'-
;T'RRT RI 14,!
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9) CONTINUE

TA 1 ,-

ITP jtC)?*7
A;'T) ;-fl

TA 1r1-7
,rTn

1971
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Figure 9. Sample Label Texts for the Negative Control
Responses of Microbial Strains
(With and Without S-9) CONTINUED

NEGATIVE C(-,JTROL

TA 1539
, DD S-9

9TA T I .N

'1FKXATTVr CONTPROL
TA/ 15 V

ArnD S-0
mTAPT PUN

MFGATIVE CONTPIL
TA 153f,

'Nrt S--9

sTNR' PUN

N'GATIVF CONTROL
TA 151

ADD F-9
START RUN
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Figure 10. Sample Label Texts for Dilutional Control
Check for a Test Compound

DT LUl lniJAL ~Nm
Cr-P31rdnf: CM11Nr[ 1~I

AMNO DMAPTW

P1~ UTN A T~ '

Pr 'JOT APP ,\'

PT 1Yff OYAL 0CflNTPOT,

* PT ~~DLU'PTY\AL V- 'T[.

rD LUTIOMM ., r9M rPl.tr

APT) MW) f~~N~
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Figure 11. Sample Label Texts for a Test Compound
(With and Without S-9)

TA 1533
COM~POUND: Cmp',fl '1

D! LITTONI: 2)
"VI) N~OT ?%Tfl cq.

TA .5

,rITT t flST~'IF w
TIN 153n
Cr.WPOUND: C7%-PND P1
DILIJTTON:
no jr)T vr) c;-9

TEST SUBSTN4C tE
TA 15?P
COMPOUND: CMPFJl 11

DO 4OT ADD ~-

TFST ct jrR'rA.rF
TA I c;

DILUITON':

TFST qLIPSTNAVE
TA. 153P
Cr4POUNK.: M\1l"

DILUTION%:2

DO NOT ?\flI S-q
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Fiur 1.Sample LblTexts for a Test Compound
(With and Without S-9)

CONTINUED

TEST SUBRSTANCE
TA 153P
COMPOUND: rMPND 47
DILUTION: 2

ADD S-9

TESrT SIJRST'\MCF
TA 1Y35

DTLUTION: 2
ADD S-9

TFFT SIJRSTANCF
TA 153rP

PT1,1TICN:
SD -9

TFST S-URSTANCEp

TA 1lr~l

COYMIP'IP: C!APND V~)
rDT tJJTTN: I

TF11'T SURP7TA;J1CE
TA 151P

r)I!Tfl'.: ?
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